The effect of lead on iron uptake from transferrin in human erythroleukemia (K562) cells.
The effect of lead on cellular iron metabolism has been investigated using human erythroleukemia (K562) cells. When the cells were cultured with 100 microM Pb2+ for 48 h, the rate of cellular iron uptake from transferrin decreased to 46% of that in untreated cells. Scatchard analysis of the binding data revealed that this reduction was the result of a decrease in the number of transferrin receptors rather than an alteration in ligand-receptor affinity. The results of immunoprecipitation of transferrin receptors on the cell surface also confirmed the decreased expression of transferrin receptors by lead-treated cells. The down-regulation of transferrin receptors by treatment with lead did not result from a decrease in the total amount of the receptor, as determined by immunoblotting. Moreover, the biosynthesis of the receptor was unaffected by lead treatment. Thus, the down-regulation of surface transferrin receptors in lead-treated cells might be due to a redistribution of receptors rather than an actual loss of receptors from the cell. Using kinetic analysis, it was shown that redistribution of the receptor did not result from the alteration in the rates of transferrin receptor recycling. A comparison of the amounts of transferrin receptor on the cell surface and in the cycling pool revealed that the sequestration of the receptor from normal flow through the cycle might cause down-regulation of the surface receptor.